A single point mutation in 3-deoxy-D-manno-octulosonate-8-phosphate synthase is responsible for temperature sensitivity in a mutant strain of Salmonella typhimurium.
Salmonella typhimurium mutants conditionally deficient in 3-deoxy-d-manno-octulosonate-8-phosphate (KDO8P) synthase activity play a central role in our understanding of lipopolysaccharide function in enteric bacteria. The detailed characterization of KDO8P synthase from such a mutant, however, has not been previously reported. To address this issue KDO8P synthase from S. typhimurium AG701 and from a related temperature-sensitive strain (S. typhimurium AG701i50) have been overexpressed in Escherichia coli and purified to homogeneity. The enzyme from the temperature-sensitive strain has a single proline to serine substitution at position 145, leading to an increase in K(m) for both substrates, d-arabinose 5-phosphate and phosphoenolpyruvate. Analytical gel filtration and native polyacrylamide gel electrophoresis indicate that this enzyme also has an altered oligomeric state. These observations are rationalized through an examination of the structure of E. coli KDO8P synthase, which has 93% sequence identity to the enzyme from S. typhimurium.